BEARING ASSEMBLY 


CROSS REFERENCES TO RELATED APPLICATIONS 


[0001] 


Not Applicable. 


STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH 


[0002] 


Not Applicable. 


BACKGROUND OF THE INVENTION 


[0003] The field of invention is bearings, and more particularly, to a shaft mounted 
wedge-type bearing assembly. 

[0004] It is generally known to mount bearing assemblies on a shaft through the use 
of set screws or eccentric collars which lock the inner ring of the bearing assembly to the 
shaft. In such designs, the inner ring of the bearing assembly extends longitudinally along 
the shaft and is incorporated in the mechanisms for sealing the inner ring against the shaft 
and for locking the bearing assembly on the shaft. 

[0005] It is also known to provide a bearing assembly with an inner ring which has 
extending therethrough a tapered bore and which loosely surrounds the shaft. Such 
bearing assembly designs also include a cylindrical wedge or tapered mounting adapter 
sleeve that is also placed over the shaft. The sleeve has therein a longitudinally extending 
slit which allows the sleeve to be placed over the shaft but affords compression or 
squeezing the sleeve into fhctional engagement with the shaft. The sleeve is pulled into 
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engagement with the tapered bore in the inner ring of the bearing assembly. The wedge- 
like engagement between the tapered sleeve and the tapered bore creates an interference 
fit between the sleeve and the inner ring, and compresses the sleeve into locked 
engagement with the shaft. The locked engagement between the inner ring and the sleeve, 
and between the sleeve and the shaft thereby fixes the inner ring relative to the shaft. 
[0006] The use of a tapered sleeve in conjunction with a tapered inner ring to mount a 
bearing assembly on a shaft is advantageous in that this type of bearing assembly 
mounting accommodates shafts which may have a circumference differing from a 
nominal specified circumference. These wedge-type bearing assemblies, however, are 
much more difficult to remove from a shaft compared to the bearing assemblies fixed to a 
shaft using set screws or eccentric collars. Therefore, a need exists for a shaft mounted 
wedge-type bearing assembly that is easily dismounted from the shaft. 


BRIEF SUMMARY OF THE INVENTION 
[0007] The present invention provides a wedge-type bearing assembly including 

an adapter sleeve, an inner ring, and a lock nut that is easily dismounted from a shaft. The 
split cylindrical adapter sleeve wraps around a shaft, and has a radially outwardly facing 
surface including a tapered section. The threaded inner ring encircles the adapter sleeve, 
and includes a radially inwardly facing surface engaging the tapered section of the adapter 
sleeve. The lock nut is fixed axially relative to said the sleeve and threadably engages the 
inner ring, wherein rotation of the lock nut in one direction of rotation draws the inner 
ring over the adapter sleeve to fix the inner bearing ring relative to the shaft, and rotation 
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of the lock nut in a second direction urges the inner ring off of the adapter sleeve to 
release the inner bearing ring relative to the shaft. 

[0008] A general objective of the present application is to provide a shaft 

mounted bearing assembly that is easy to mount and dismount from a shaft. The present 
invention accomplishes this objective by providing the shaft mounted bearing assembly 
with a lock nut that is axially fixed relative to the adapter sleeve and threadably engages 
the inner ring, wherein rotation of the lock nut in one direction of rotation draws the inner 
ring over the adapter sleeve to compress the adapter sleeve and fix the inner bearing ring 
relative to the shaft, and rotation of the lock nut in a second direction urges the inner ring 
off of the adapter sleeve to allow expansion of the adapter sleeve and release the inner 
bearing ring relative to the shaft. 

[0009] The foregoing and other objectives and advantages of the invention will 

appear from the following description. In the description, reference is made to the 
accompanying drawings which form a part hereof, and in which there is shown by way of 
illustration a preferred embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] Fig. 1 is a cross sectional view of a shaft mounted bearing assembly 

incorporating the present invention; 

[001 1] Fig. 2 is a detailed sectional view along line 2-2 of fig. 1 ; 

[0012] Fig. 3 is a cross sectional view of an alternative shaft mounted bearing 

assembly incorporating the present invention; and 
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[0013] Fig. 4 is a cross sectional view of another alternative shaft mounted 

bearing assembly incorporating the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0014] As shown in Figs. 1 and 2, a wedge-type bearing assembly 10 is mounted on a 
shaft 12 having a longitudinal axis 14. The bearing assembly 10 includes an adapter 
sleeve 16 frictionally engaging the shaft 12, an inner ring 18 compressing the adapter 
sleeve 16 against the shaft 12, and a lock nut 20 axially fixed relative to the adapter 
sleeve 16 and engaging the inner ring 18. Rotation of the locknut 20 in a first direction of 
rotation draws the inner ring 18 over the adapter sleeve 16 to mount the bearing assembly 
10 to the shaft 12. Rotation of the lock nut 20 in a second opposite direction of rotation 
pushes the inner ring 18 off of the adapter sleeve 16 to dismount the bearing assembly 10 
from the shaft 12. 

[0015] The cylindrical adapter sleeve 16 extends along the axis 14 of the shaft 12 
between adapter sleeve first and second ends 22, 24, and has a radially inwardly facing 
surface 26 and a radially outwardly facing surface 28. The radially inwardly facing 
surface 26 defines a uniform cylindrical bore which engages the outer surface 30 of the 
shaft 12. A longitudinal slit 32 having slit edges 34, 36 extends the entire axial length of 
the sleeve 16. The slit edges 34, 36 define a gap 38 therebetween when the sleeve 16 is 
undeformed (i.e. not compressed by the inner ring 18) which is narrowed as the adapter 
sleeve 16 is radially compressed by the inner ring 18. The sleeve 16 is sized to slide over 
the shaft 12 when the sleeve 16 is undeformed, and the provision of the slit 32 along the 
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sleeve 16 affords compression of the sleeve 16 into locked fractional engagement with the 
shaft 12 in a manner discussed below. 

[0016] The radially outwardly facing surface 28 of the sleeve 16 includes a tapered 
section 40 engageable with the inner ring 1 8 and a circumferential groove 42 engageable 
with the lock nut 20. The tapered section 40 extends from the first end 22 of the sleeve 16 
toward the second, opposite end 24 of the sleeve 16, and is frustoconical with a first 
relatively small diameter proximal the first end 22 of the sleeve 16. The diameter of the 
tapered section 40 uniformly increases toward the sleeve second end 24. Various angles 
of taper, such as between about 3° to 4°, can be used. 

[001 7] The radially outwardly opening circumferential groove 42 is formed in the 
radially outwardly facing surface 28 proximal the second end 24 of the adapter sleeve 16. 
The groove 42 rotatably slidably engages the lock nut 20 to axially fix the lock nut 20 
relative to the adapter sleeve 16 while allowing the lock nut 20 to rotate relative to the 
adapter sleeve 16. 

[0018] The inner ring 18 of the bearing assembly 10 is configured to mate with the 
sleeve 16 so that the bearing assembly 10 can be fixed to the shaft 12. The generally 
annular inner ring 18 surrounds the shaft 12, and has an axis substantially coaxial with the 
shaft axis 14. The inner ring 18 includes a radially outwardly facing surface 44 and a 
radially inwardly facing surface 46 joined by axially opposing inner ring first and second 
ends 48, 50. The radially outwardly facing surface 44 provides a bearing surface for 
rollers 52. 
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[0019] The radially inwardly facing surface 26 of the inner ring 18 is stepped radially 
outwardly to form three distinct portions 54, 56, 58. The first portion 54 has a first 
diameter at the first axial end 48 of the inner ring 18 and a second diameter proximal the 
second axial end 50. The first diameter is smaller than the second diameter to form a 
tapered bore extending through the inner ring 18 between the axial ends 48, 50 of the 
inner ring 18. Preferably, the radially inwardly facing surface first portion 54 of the inner 
ring 18 lies at an angle relative to the axis 14 which approximates the angle of the tapered 
section 40 of the sleeve 16. When the inner ring 18 is drawn over the adapter sleeve 16, 
the tapered section 40 of the sleeve 16 slides along and engages the first portion 54 of the 
radially inwardly facing surface 26 of the inner ring 18 to compress the adapter sleeve 16 
against the shaft 12. 

[0020] The second portion 56 of the radially inwardly facing surface 26 of the inner 
ring 18 is spaced radially outwardly from the first portion 54, and extends from the first 
portion 54 toward the second axial end 50. Internal threads 57 formed in the second 
portion 56 engage external threads 60 formed in the lock nut 20. 

[0021] The third portion 58 of the radially inwardly facing surface 26 of the inner ring 
18 is spaced radially outwardly from the second portion 56, and extends from the second 
portion 56 toward the inner ring second axial end 50 over the circumferential groove 42 
of the adapter sleeve 16. The third portion 58 defines a gap 62 between the inner ring 18 
and the lock nut 20 for receiving a lock washer 64 that locks the lock nut 20 relative to 
the inner ring 18. 
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[0022] The cylindrical lock nut 20 engages both the adapter sleeve 16 and inner ring 
18 to move the inner ring 18 relative to the adapter sleeve 16 in either axial direction. The 
lock nut 20 includes a radially inwardly facing surface 66 and a radially outwardly facing 
surface 68, both of which extend between first and second lock nut ends 70, 72. The 
radially inwardly facing surface 66 defines a uniform cylindrical bore that engages the 
outer surface of the shaft 12. 

[0023] The radially outwardly facing surface 68 of the lock nut 20 includes flats 74 
and the external threads 60. The external threads 60 are formed in the radially outwardly 
facing surface 68 proximal the lock nut first end 70, and threadably engage the internal 
threads 57 formed in the second portion 56 of the radially inwardly facing surface 26 of 
the inner ring 18. The flats 74 are spaced circumferentially on the radially outwardly 
facing surface 68 of the lock nut 20 proximal the lock nut second end 72, and are 
engageable with a wrench to rotate the lock nut 20 relative to the inner ring 18 and 
adapter sleeve 16 to threadably engage the internal threads 57 formed in the inner ring 18 
and axially move the inner ring 18 relative to the adapter sleeve 16 in either axial 
direction. 

[0024] A radially inwardly depending hook 76 extends from the first end 70 of the 
lock nut 20. The hook 76 extends over the second end 24 of the adapter sleeve 16 beneath 
the third portion 58 of the inner ring 18 to engage the circumferential groove 42 and 
axially fix the lock nut 20 relative to the adapter sleeve 16. Advantageously, the hook 76 
fixes the lock nut 20 axially relative to the adapter sleeve 16 while allowing the lock nut 
20 to rotate and threadably engage the inner ring 18. Although an inwardly depending 
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hook is disclosed, other structure that fixes the lock nut axially relative to the adapter 
sleeve while allowing the lock nut to rotate can be provided, such as a radially outwardly 
depending hook that engages a radially inwardly opening groove, and the like, without 
departing from the scope of the invention. Moreover, if a hook engaging a circumferential 
groove is used, the hook can form part of the adapter sleeve and the circumferential 
groove can be formed in the lock nut without departing from the scope of the invention. 
[0025] The lock washer 64 can be provided which is received in the gap 62 between 
the inner ring 18 and lock nut 20 to rotatably fix the lock nut 20 relative to the inner ring 
18, and prevent unintended rotation of the lock nut 20 relative to the inner ring 18. 
Although locking structure, such as the lock washer is preferred, locking structure can be 
omitted without departing from the scope of the invention. Moreover, alternative locking 
structure, such as shown in Fig. 3, and described below, can be used without departing 
from the scope of the invention. 

[0026] The bearing assembly 10 further includes an outer ring 82 radially spaced 
from the inner ring 18 to sandwich the plurality of rollers 52 therebetween. The rollers 52 
allow the rings 18, 82 to move relative to each other. The term "roller" used herein can 
be any roller used in the art, such as ball bearings, cylindrical rollers, tapered rollers, and 
the like, that allow relative movement of the inner and outer rings 18, 82. A retainer ring 
(not shown) can be provided to space the rollers 52 between the inner and outer rings 18, 
82. 

[0027] Seal rings 84 extending between the inner and outer rings 18, 82 on opposing 
sides of the rollers 52 seal lubricant around the rollers 52. Seal guards 86 fixed to the 
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inner ring 1 8 and covering the seal rings 84 can be provided to protect the seal rings 84 
from contamination. A housing (not shown) can also be provided that surrounds the inner 
ring 18 and rollers 52 and is fixed relative to the outer ring 82 without departing from the 
scope of the invention. 

[0028] In use, the bearing assembly 10 is mounted on the shaft 12 by compressing the 
adapter sleeve 16 to engage the lock nut hook 76 in the circumferential groove 42 of the 
adapter sleeve 16. The adapter sleeve 16 and lock nut 20 are then slipped axially onto the 
shaft 12. The inner ring 18, along with the rollers 52 and outer ring 82 are then slipped 
axially onto the shaft 12, such that the first portion 54 of the radially inwardly facing 
surface 26 of the inner ring 18 forming the tapered bore mates with the tapered section 40 
of the radially outwardly facing surface 28 of the adapter sleeve 16. The inner ring 18 is 
slipped axially along the adapter sleeve 16 until the internal threads 57 of the inner ring 
18 threadably engage the external threads 60 of the lock nut 20. 

[0029] The lock washer 64 is then slipped into the gap 62 between the third portion 
58 of the inner ring radially inwardly facing surface 26 and the lock nut 20. The lock nut 
20 is then rotated in the first direction to draw the inner ring 1 8 toward the lock nut 20. 
As the tapered section 40 of the adapter sleeve 16 and the tapered bore of the inner ring 
18 become wedged together, the sleeve 16 compresses and the gap 38 defined by the slit 
edges 34, 36 narrow until the sleeve 16 is frictionally locked with the shaft 12 or until the 
a sufficient amount of torque is applied to the lock nut 20. Advantageously, the lock 
washer 64 locks the inner ring 18 relative to the lock washer 64 to prevent movement of 
the inner ring 18 relative to the adapter sleeve 16. 
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[0030] The bearing assembly 10 is dismounted from the shaft 12 by rotating the lock 
nut 20 in the second direction opposite to the first direction of rotation. Rotating the lock 
nut 20 in the second direction urges the inner ring 18 axially off of the adapter sleeve 16 
to unwedge the tapered section 40 of the adapter sleeve 16 and the tapered bore of the 
inner ring 18. As the inner ring 18 is urged axially off of the adapter sleeve 16, the 
adapter sleeve 16 expands to release its grip on the shaft 12. 

[0031] In an alternative construction shown in Fig. 3, the bearing assembly 100 
includes an adapter sleeve 1 16 compressed onto a shaft 1 12 by an inner ring 118 urged 
over the adapter sleeve 1 16 by a lock nut 120. The inner ring 1 18 has a radially inwardly 
facing surface 146 including a tapered bore, such as described above, and internal threads 
157. The tapered bore of the inner ring 118 slidably engages the adapter sleeve 1 16 to 
compress the adapter sleeve 1 16 against the shaft 1 12. The internal threads 157 extend 
from the tapered bore to the second axial end 150 of the inner ring 1 18 and threadably 
engage the lock nut 120 to urge the inner ring 118 over the adapter sleeve 116. 
[0032] In the embodiment disclosed in Fig. 3, locking structure including a radially 
extending threaded aperture 104 formed through the inner ring 118 threadably receives a 
radially extending set screw 102 which impinges on the lock nut 120 to fix the lock nut 
120 relative to the inner ring 1 18. The radially extending set screw 102 locks the lock nut 
120 relative to the inner ring 1 1 8. 

[0033] In another alternative construction shown in Fig. 4, the bearing assembly 200 
includes an adapter sleeve 216 compressed onto a shaft 212 by an inner ring 218 urged 
over the adapter sleeve 216 by a lock nut 220. The inner ring 218 has a radially inwardly 
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facing surface 246 including a tapered bore, such as described above, and internal threads 
257. The tapered bore of the inner ring 218 slidably engages the adapter sleeve 216 to 
compress the adapter sleeve 216 against the shaft 212. The internal threads 257 extend 
from the tapered bore to the second axial end 250 of the inner ring 218 and threadably 
engage the lock nut 220 to urge the inner ring 218 over the adapter sleeve 216. 
[0034] In the embodiment disclosed in Fig. 4, locking structure including an axially 
extending threaded aperture 204 formed through the lock nut 220 threadably receives a 
set screw 202 which impinges on the second axial end 250 of the inner ring 218 to fix the 
lock nut 220 relative to the inner ring 218. The radially extending set screw 202 locks the 
lock nut 220 relative to the inner ring 218. 

[0035] While there have been shown and described what is at present considered the 
preferred embodiments of the invention, it will be obvious to those skilled in the art that 
various changes and modifications can be made therein without departing from the scope 
of the invention defined by the appended claims. For example, the inner sleeve can have 
external threads that threadably engage internal threads of the lock nut. 
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